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DEVI CE AND METHOD FOR WET TREATI NG DI SC- SHAPED

ARTI CLES [001] The invention relates to a device and a
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such as sem conductor wafers,, flat panel displays or.
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col | Sgyid Folfesiorpy eachegrustfevel | i quid X is br ought to a
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. tam natjon o
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w1th one another generating hazardous or flammable reaction products.

[007] Another undesired result might happen if liquid Y is recycled in order to treat as
many substrates as possible. A contamination of liqliid Y with liquid X then might
result in the destruction of the substrates treated thereafter. In this case another
consequence could be a significant decrease of the shelf life of liquid Y.

[008] Thus it is an object of the invention to av01d liquid bemg partly sucked into the
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result in the destruction of the substrates treated
thereafter. In this case another consequence could be
a nificant decrease of the shelf life of liquid Y.
‘["9(?8? 40PA’S it is an object of the invention to BUKIBL004/050238
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[012] The spin-chuck can for instance be a vacuum-chuck, a Bernoulli-chuck, a chuck
gripping the edge of the substrate only (edge contact only = ECO) or a combination of
such types.

[013] Each exhaust level comprises interiorly open suction orifices. The suction orifices

may be an annularly arranged plurality of suction nozzles. Another possibility is to
provide one annular slit-shaped nozzle. In any case it is advantageous to provide an
annular gas-collecting chamber to circumferentially equalize gas flow conditions in
one and the same exhaust level.

[014] An advantage of the invention is that a significant reduction of the exhausted



[(512] The spin-chuck can for instance be a
vacuum chuck, a Bernoul li-chuck, a chuck gripping the
edge of the substrate only (edge contact only = ECO

w®bood0§29P1 nation of such types.. [013] Each expgisboos/nso23s
 evel conprises interiorly open suction orifices. The

suction orifices my be an annularly arranged
plurality of suction nozzles. Another possibility is

to praduthelie possiblemdhad trossl doh ARG MR R0 nkiPnid¥d collector

case lie'f, 1d &n@gg@&%e%geous to provide an annul ar
' [ anber to circunferentially equalize
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POSi tab&B 0P bl UEK cdiRcibs 1441 Gn BN Ja?eqhé)gollg.&tghg{el Qhﬂg&ﬁe'céé liquid
fr omart“pg e|sl ftt | 09, nBans . or el ectroni c detectors:detect
the position .SuTIngé]as Vel (RS PEpgstheAdventaaeiteat gasind Hguid do not
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[Otmh] t hanbther HBpdct SO vénBYSls n‘ieii}iolﬁ of %du%ﬁfnl_ el 3Y Bbw Hithin a
e Serves, as, _exnhau e o e dgas | s .
suck S ot TR R B39 e e et B wpipshuck
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| |f au bato af leis%ne\éﬁtfa@rw&zﬁ@fub&fdwl od ligga tollkBr agculn?élé&uaﬁy e
0] : ; a L eve ar.range ove or :
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| evefot#iRpyThediapid cplectar gomprisesat dpagi dee collsttoslerdls fpasepamtely
wel | collEtting Hopids Rhe dbecefditieen barpisistddtin @msand At thdya sBindGuck
not relpﬁvg totlfhuraecoﬁgc?&rs%sﬁqtiﬁlfyta?orng lElneeI rglgtignozlxlisea%a zeitd_]'east two exhaust
levels for separately collecting gas from the interior of the liquid collector. The method
is characterized in selectively generating different gas flow conditions in at least two of
said exhaust levels.

[021] In an embodiment the different gas flow conditions are selected in a way to achieve
substantially the same gas pressure adjacent to the rotating substrate above and below
said substrate.

[022] Further details and advantages of the invention can be realized from the detailed de-



[ 020] Another aspect of the invention is a nmethod of
controlling the gas flowwithin a device for wet
treating a flat plate-like substrate. The device
conprises a spin-chuck for holding and rotating the
VORI TR, at | east one dispenser for di spensPRg/TE2004/050238

liquid onto at |east one surface of said substrate, a
l'iquid collector circunfer entl ally surrounding said
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of t hustipherifzces d1,128c330Fachewa) o thelplurkRty @fshetibn &éfedas 21, 22 or 23 is

col | @&ﬁ)@d‘ d ol r e
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" over PRy Rl oo AR R A do BoeSprR e oty
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for meilgica $dcopdl £h8-flow F2, which is preferably feed with clean air either from the
surrounding clean room or from a separate source. Means for selectively modulating
the second gas-flow can be provided.

[031] The following table shows possible conditions for running the device 1 as shown in



and L3 for basic liquids. [027] The dash dotted |ines
i ndi cate the planes, where the substrate is to be
pl aced for spinning off the liquids into the
different collector levels. [028] Above each coll ector
W0e=2084/084278 L2, L3 an exhaust |evel E1, E2, E3 i BCT/IB2004/050238
arranged sub- stantially paraldel to the collector
| evel . The exhaust levels are indicated by dotted
l'ines._ Each exhaust |evel conprises a plurality of
interié%ﬂy open annul arly arranged suction orifices
21, 2ZabR3l Each array of the plurality of suction
orifices 21 —22o0+—23+s—econrnected-to a separate

ri ng- sHEpEHOY - col | ect i rigpeiealmver 1tiddkXxhdBt  lower exhaust
respectively. [029] Each jgasgrol | ectj.pg gghamber ie%
sucked off via a pipe 61, 62, 63. In each pipe 61, 161?
63 is ‘@B?{tCPBfPCF%éCVB&LIa(Fwa 10@%ppen 72, |§ open t he Sy
enbod|{Ipent the val ves ar butterfly val ves. Thifs
[ nt age that|the val ve does not have to be

gl vesi t. adya
t ot al Tf‘gﬁﬁ F%Xegt&r lste! [Ran Be&%HPemst cl B¥&dorsn t hat|68%iobén

speci He—sueti-on—-evel —[030] Mst "gas fl
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[0231r) t KabmipsteStsn lﬁ&lﬁmﬁtﬁc@.ﬂy Edl‘@t ﬂh@%t@ifuk Qfea@ipe)&faustt l%@el in dependence

i qU| gfgﬁg goql%t‘f elcfiudRl Ovi ded from above (first
[ggﬁ 2 t| onal openi ngs are provided, which
nect ‘tgh

fioms é rS?C@Pd @pbadirent picihe it vensioh sitiler toltie ferwy etribediment
chuck with the folleviexdifferentes. ThBbthaudt 0ffitds 2110, 28 $EERMMAELted to the

gas- f &&Pé’ctglzlevéM] TRk théco?l@rggr%\%ﬁl &) f_,? %g svﬁ\g'v% ?t t&l: gaﬁ}eapme as exhaust

I'ng clean’roo

eit he[f Eglﬁz E Surroun

separ at’ &s B3 Toegralize gictianegopditiprrainpumdscratiallyi angpnd e4vh

s ec onekhguss lefv¢ eachcamay bisupti@ndridiec. is E@3ddedhan Eﬂula@%ﬁs%}lector
t abl ecroh@¥ws possi bl e conditions for running the device

dagS ShAWN-h D, V10 00041084208 PCT/| 82004/ 050238 S
g 8 1 uékkov‘ﬁd)g stq %?Pndlﬁﬁ%%foéwﬁ@gg the gedefl leas shown in
exha €40vver exhaust level El level E2 |level E3

upperTaié 2ector level L1 (Fig. 100% open 80% open
cl osee——wi-ddle collector level 12 10% open _100%

T oo

open |6B%kdosition | ower col | egpenexhhevel middebosed U0%: exhaust
open |100% open [032] A cgo;g ,er canle%?fﬁ'atl cal11 ‘yhgg

sel egt the status of each aust le in depe
of t heppsoeillestoniest Lt fag. Cflﬂﬂl%oI{eGSS] F0@.0péh ShoWlded
secont) enbodi nent of thejinvention simlar to the
first enmbodinment with the follow ng differences. The
exhay@iddisipHscgqadevelil.2 22, | 1% epee conn@ed%dpdno t hE0% open

col | jﬂgrﬁohgc\(&llg\,el Iﬁ‘ﬁ ttceloscgl | ect or 16‘%%55%8 L1, 1%%% o%gn

serve e sane . exXhaust
[035] In order to separate gas sucked from a specific exhaust level (e.g. E2) from gas
sucked by another exhaust level (e.g. E3) it is possible to connect each exhaust level to
- adifferent exhaust system. Such an exhaust system may contain elements for neu-
tralizing the gas, denoxing (removing NOX) and/or removing liquid residues (mist).
[036] When lowering the chuck 2 the gas volume 47 below the chuck 2 is reduced.
Therefore to avoid discharging gas against the second gas flow F2 might it be -

necessary to temporarily open the lower gas exhaust level or to generally increase
exhaust flow E.




| evel s El , E2, E3. To equalize suction conditions
circunferentially around each exhaust |evel each |LoyYDWISE
array of suction orifices is connected to an annul ar |
wgexo4eidbrsct or  chanber. [034] The fol | owi ng t aBgs2004/050238
shows possible conditions for gunning the device 1 as
shown in Fig. 2: Table 2 Chuck Position upper exhaust
m ddl e exhaust |ower exhaust |evel El level E2 |evel
E3 upper collector |evel L@Fé 100% open 10% open
| osed 1)  mddle collector Ievel” L2 10% open 100%
@Béln 10% Bere (1) et wastinge flarpldtelild subSrael M9RImpAYRe: a spin-
open 100%i0ne ) §136ldiglin@FSifing! e SERRLAMIHATMGKES: () for
froma s L LG € Ve . 0. om ( ST
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exhaust sybickim spBucththa sutescha dedingspatiHNWEB Y EARRA Dllector levels
. el ements I Lok iz S. noxi s
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[ 036] \/\heweirnaﬁ}ffgﬁﬁlown@%-aw 2)reletivgae liguid entlectdi7(4) substantially
bel ow t healetptbk ropatips axie(h)c edeast t%%kﬁefu&rlﬁetsQEg\@J) gor ﬁ%parately
di schar gi A0 it Wi m
S g e et MR LR A e
exhaust | 8vel Of "F6mg&ars4l Ly Whish isssnsiated yotithas least oomof said at
E. LLOYD Mgsswo PNIRBOEVEL) 81 2516ctREY /Vh@m@(kﬂf 060 aiitiofs in at least one
C ai s [ OfFkhid ReMisCBvdckhadsOlevieiz1t EBating a fl at

-1 . - a spin- chuck (2)
P ol hFﬁg%%%#%%%#%%ﬁﬁ%ﬁ%‘g@?ﬁe@at OBt @ mlgensing means

di spenser(’P3y aflgy confiol pedidating valve, sgct @ aontaflgtvalveast
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[007] Method of controlling the gas flow within a device (1) for wet treating a flat
plate-like substrate (W); the device comprising a spin-chuck (2) for holding and
rotating the substrate; at least one dispenser for dispensing a liquid onto at least
one surface of said substrate; a liquid collector circumferentially surrounding
said spin-chuck for collecting liquid, which is spun of the substrate during
rotation, with at least two collector levels for separately collecting liquids; lifting
means for moving spin-chuck relative to liquid collector substantially along the
rotation axis; at least two exhaust levels for separately collecting gas from the
interior of the liquid collector characterized in selectively generating different
gas flow conditions in at least two of said exhaust levels.

[008] Method according to claim 7 wherein the different gas flow conditions are



of said at |east two exhaust levels (El, E2). [002]
Devi ce according to claim1l, wherein the at | east ob€®YD WISE
exhaust influencing neans (71) is a flow contro
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Device according to claim1, wherein the at |east one
exhaust influencing neans (71) is a closing valve,
whereby one of the at |east two exhaust |evels can be
cl osed. [ Otelctedavi ey ackiedisnbstangaldyl the sante gao peEsusd Adghcent to the
control |'i NgBARSHsMASHRRNY atd R 1Y sal EABtrateONE exhaust

i nfluencing neans is controlled in dependence of the
relative position of spin-chuck to liquid collector.

[ 005] Device according to claim1, wherein suction
orifices (21, 22) of at |least one of the exhaust

| evel (ElI, E2) are connected to one of the two
collector levels (L1, L2). [006] Device according to
claim1l1l, wherein at |east one of the at |east two
exhaust levels (El, E2) is arranged above or bel ow of
a collector level (L1, L2). [007] Method of
controlling the gas flowwithin a device (1) for wet
treating a flat plate-like substrate (W; the device
conprising a spin-chuck (2) for holding and rotating
the substrate; at |east one dispenser for dispensing a
liquid onto at | east one surface of said substrate; a
liquid collector circunferentially surrounding said
spi n-chuck for collecting liquid, which is spun of the
substrate during rotation, with at |east two

coll ector levels for separately collecting |iquids;
lifting neans for noving spin-chuck relative to
liquid collector substantially along the rotation
axis; at least two exhaust levels for separately
collecting gas fromthe interior of the liquid
col l ector characterized in selectively generating
different gas flow conditions in at |east tw of said
exhaust |evels. [008] Method according to claim?7
wherein the different gas flow conditions are LLOYD
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a way to achieve substantially the sanme gas pressure
adj acent to the rotating substrate above and bel ow
sai d substrate.



